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INTRODUCTION 

GENERALLY OS many questions are asked concerning 
the construction, assembly and details of an 
aeroplane, as there are men to ask the questions. And 
it is natural that these questions be directed to the 
manufacturer of the machine. A careful study of the 
various requests has resulted in concentrating the 
questions under the general heading of ^'How is the 
machine assembled?" Emphasis has never been pre- 
viously placed on the correct system for unpacking the 
component parts, though this would appear to be the 
logical beginning. While the size and weight of these 
shipping cases would seem to contradict the warning, 
too much stress cannot be placed upon the injunction 
to handle all boxes with care, both in placing and open- 
ing. In the manufacture of the parts, the workmen are 
cautioned by signs all about them: 



REMEMBER 

A CONCEALED MISTAKE MAY 

MEAN THE LOSS OF 

A BRAVE LIFE 



Careless opening of the cases may mean the undue 
straining of an otherwise rugged member. Realization 
of this fact and that sufficient care is not always exer- 
cised in uncrating and setting up the machines has led 
to the detailed directions given in this manual. 

The physical conditions at the assembly depot may 
be more admirably suited for methods other tluin those 
outlined in this Hand Book. 
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4 Ouriisa 'Aertiptdfie'and Motor Corporation 

But whatever the details of procedure, the under- 
lying principles upon which the herein suggested 
methods are based, remain the same. 

Note the cautions and ideas advanced. They mean 
sound machines after assembly. 

In outlining the general method of assembly, basic 
principles are again followed. In the description of the 
adjustment of any machine, that which unfortunately 
cannot be formulated is the personal equation of the 
assembler. Several quick schemes may suggest them- 
selves for preliminary set-ups, but it is well to finish 
the assembly and inspection according to the letter of 
the instructions. A manual which emphasizes the 
"Don'ts" tends to make the reader lose the perspective 
of the "Do." Yet the questions which have been the 
cause for the publishing of this book, have shown re- 
peated disregard or misinterpretation of the instruc- 
tions contained in all the packing cases. With each 
machine are packed the necessary blueprints showing 
the general details of the principal members, and the 
assembly-relations. These blueprints are as much an 
integral part of these printed instructions as construc- 
tion drawings are of specifications. A careful study 
of both will answer most of the questions that arise in 
the course of field assembly. 

CxTBTiss Aeroplane and Motor Corporation. 

Buffalo, U. S. A.» January, 1918. 
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8 Curtiss Aeroplane and Motor Corporation 
SPEaFICATIONS 

Curtiss Model JN4-D Military Tractor 



General Ddcensions: 

Wing Span — ^upper plane 48 ft., 7% in. 

Wing Span — Slower plane 38 ft., 11 Ji in. 

Depth of Chord 59^ in. 

Gap between Planes 60 in. 

Stagger 16 in. 

Length of Machine, overall ^7 ft., 4 in. 

Height of Machine, overall 9 ft., 10^ in. 

Normal Angle of Incidence of Panels .... 2 degrees 

Dihedral Angle 1 

Sweepback ( 

Angle of Incidence of Horizontal Stabilizer . . degree 

Abeas: 

Upper Planes* 167.94 sq.ft. 

Lower Planes* 149.42 sq.ft. 

Ailerons (each 17.6 sq. ft.)* 35.20 sq.ft. 

Horizontal Stabilizer 28.70 sq.ft. 

Vertical Stabilizer 8.80 sq. ft 

Elevators (each 11.00 sq. ft.) 22.00 sq.ft. 

Rudder 12.00 sq.ft. 

Total Supporting Surface* 852. 56 sq.ft. 

Weight: 

Net Weight, machine empty 1430 lbs. 

Gross Weight, machine loaded 1920 lbs. 

Useful Load: 490 lbs. 

Fuel (21 U. S. Gala.) ISO.Olbs. 

Oil S0.0lb8. 

Pilot 165.0 lbs. 

Passenger ♦. 165.0 lbs. 

Totel 490.0 lbs. 

Loading per sq. ft. Supporting Surface .... 5.45 lbs. 
Loading per R. H. P 21.85 lbs. 
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Perfobmancb: 
Speedy maximnTn, Horizontal Flight ... 75 miles per hr. 
SpeecU minimniii, Horizontal Flight ... 45 miles per hr. 
Climb in 10 minutes 2000 ft. 

Motob; 
Model 0X-5» Vee, Four-Stroke Cyde, 8-cylindcr, water- 
cooled. 

Horsepower (rated at 1400 R. P. M.) 90 

Weight per R.H.P 4.88 lbs. 

Bore and Stroke 4 in. x 5 in. 

Fuel Consumption per hr 9 gals. 

Fuel Tank Capacity 21 gals. 

Oil Capacity provided in Crankcase 4 gals. 

Fuel Consumption per B. H. P. per hr 0.60 lbs. 

Oil Consumption per B. H. P. per hr 0.08 lbs. 
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BDFPALO, H*Y« MPT* 7JH, 1917> 

raocBsa aracitioAyioji bo» eoi 

OTBiCglHQ raa MICHIW 

ruasilGS - She faMlagtt of the OurtlM Standard liaohlxie> 
18 aeourely packed in a apeoial-box in auoh a manner as to 
present any damage ooonrring in nnpaokins, if the following 
inetmotione are oarefnlly obeerTed: 

The case moat at all times be plaoed on the ground or 
floor with a firm bearing' oTer its entire length. This will 
prerent warding of the body* Care shdtOd be taken to haye 
the side marked "TOP" uppermost, to prerent wrenching, the 
motor ftom its bed: also the necessity of turning the fasel- 
age OTer* The top may easily be recognised /by its oonstruot- 
ion« not having any straps tieing it down* 

The most seryiceable tool for tuipacking is a nail poll- 
er* In aze or saw' ahonld noTer be used* 

The top is held by sails driTsn throngh the sides and 
ends of the box and, these should be drawn out, allowing the 
top to be lifted off intact* . The nails should then l)e palled 
from the cross braces and the braces removed • This leaTes 
the propeller Aree to be lifted out of the case*. 

The side marked "fBOHT" and the ends of the box should 
then be removed • Before taking off ends and firont all metal 
straps should be removed fton these parts* The bottom and back 
side are left in place* 

The fuselage should^ next be lifted out (do not* slide it) 
leaving the landing gear, wheels* etc., available in the back 
of the ease* 

PABBLS « The same general instructions. that are given 
for the fuselage will apply to the panels* 

The cover, marked "TOP" should be removed by pulling the 
nails out and lifting it off* The nails should be next pulled 
out of the blocks holding the cross pieces in plaae* When one 
of these blocks is removed, the cross piece may be taken out 
and as soon as each set of cross pieces is out, the panel may 
be lifted out of the box. 
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THE CURTISS 

STANDARD JN4-D MILITARY 

AEROPLANE 

HAND BOOK 



1. UNPACKING 

The experiences of several schools in unpacking aeroplanes 
and the accessory parts, have been the cause for carefully 
planning the shipping cases and furnishing explicit ** Un- 
packing Instructions.'' These are reproduced in facsimile 
Fig. No. S on the opposite page. Read the instructions 
carefully before dismantling box. 

The component parts of the standard JN4-D are packed 
for shipment in two cases. The case is designated by the 
name of its major contents, as: 

(1) Fuselage. 

(2) Panels. 

The contents of these boxes are noted on the packing sheets. 
Sample packing sheets are illustrated in Figs. No. 22 to 
No. 27. 

(1) The fuselage contains the motor set in place; the 
instrument board and instruments all connected up; the 
carburetor control and adjustment; throttle controls; and 
magneto cutout switches, all connected up and ready for 
operation; and the tail skid in place. The control sticks are 
in place. The leads attached to segment of the stick control 
for operating the ailerons, will be found wrapped around the 
seat rails; the leads for controlling the elevators will be 
found attached to the control walking beams with ends passed 
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through the f airleads and coiled up in the fuselage back of 
the pilot's seat. The rudder control wires are attached to 
the foot control bar, and leading to the rear end of the fuse- 
lage cover, are coiled up ready for leading through the 
fuselage for attachment to the rudder. 

The landing gear» completely assembled without the 
wheeky and with the cross-stay wires connected up but slack* 
is also packed in this case. The wheels of the landing gear, 
the propeller and exhaust equipment will also be found in 
this box. 

(2) The panel box contains all the panels with sockets 
and hinges all attached. The transverse and longitudinal 
wires will be found attached to the under side of the upper 
wing, coiled up and ready for attaching to the lower wing. 
The aileron control pulleys are all in place on the under side 
of the upper wing; the aileron control cables are passed 
through these pulleys and coiled up — shackles and pin at 
one end for attaching to the control pylons of the dleron, 
and tumbuckles at the other end for attaching to the ''lead'* 
coming from the stick control segment and through the side 
of fuselage. This case also contains the elevators and rudder, 
with control or operating pylons removed. All the control 
or operating pylons for the aflerons, elevators and rudder 
are packed in this case. Also, all the panel struts and engine 
section struts are packed in this box. The details of contents 
are given in the packing lists, marked ''Panels,'* see Figs. 
No. 22 and 28. 

2. HANDLING 

In handling and hoisting these shipping boxes, care should 
be taken when using a sling that the center of the lift 
comes somewhat ahead of the center of the box toward 
the motor end. This point can be quickly determined 
by trial, by lifting the bridle until the box rides level. See 
Fig. No. 4. 
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3. OPENING BOXES 

The case should be placed on the ground or floor, on a 
firm bearing over its fentire length. Care shmdd be taken to 
ha/oe the 'part marked ** Top** uppermost. This will avoid the 
possibility of wrenching the motor from its bed; also the 
necessity of turning the fuselage over. The top may be 
readily recognized by the construction: not having any 
metal straps tying it down. The top should be carefidly 
pried loose with a crow-bar or similar tool. Then carefully 
remove the side and ends of the box. The bottom side and 
temporary struts of tlie packing case are left in place under 
the fuselage until ready to assemble the running gear in place. 

The general arrangement of the various parts in the 
fuselage packing case is shown in Fig. No. 5. This view 
should be carefully studied before removing any portions 
of the box. The disposition of the accessories and unassem- 
bled members will thus be made obvious. 

The propeller, wheels and oilier parts packed in this case 
should be removed from the members of the packing case 
to which they are secured. 

Before opening the panel boxes» provision should be made 
for supporting the panels, either in cradles or on horses, or 
on soft fdt pads. The latter method is most convenient if 
cradles are not handy. The panels may thus be placed on 
their ''leading edge'' and supported between uprights fas- 
tened to the floor or ground. Exercise extreme caution in 
opening the panel boxes, tliat the decking is not splintered 
or forced into the panels in the box. Remove all the nails 
from tlie top-side edge of the boxes, thus avoiding the 
possibility of tearing the panels when they are removed 
from the box. Do not force any members from the shipping 
case. Remove the side walls, if there is any evidence of a 
tight fit. It is safer to break the packing case than to strain 
a flying unit. 
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4. EXAMINATION OP PARTS 

A set of assembly drawings are incorporated in each 
fuselage box. Study these drawings carefully before com- 
mencing any erection operations. Identify each part as 
taken from tlie boxes, by comparison with the erection- 
prints. Each member that is packed separately from tlie 
unit of which it is a part is tagged with an identification 
part number. Assemble all such imits before proceeding 
with the general erection of the machine. The shipping 
boxes axe designed to facilitate secure shipment of the com- 
ponent parts. If the *' Unpacking Instructions'* are fol- 
lowed, the possibility of injury to the members will be 
reduced to a minimum. Every portion of tlie machine, be- 
fore shipment, is thioroughly inspected and checked. Hovh 
ever, before aitemjiting erection and truing up, go over every 
portion of the aeroplane and note: 

(A) Fuselage 

1. That no members are bent out of alignment or broken; 

2. That no wires are kinked or excessively slack. The 
fuselage is shipped with the trussing in a trued-up 
condition; the hard wires should be taut. All turn- 
buckles fitted to these wires should have tie safety- 
wiring intact; 

S. That no bolts in the trussing fittings are loose or un- 
locked: 

4. That the flexible cable leads are not kinked or the 
stranded construction of tlie cable worked open. These , 
leads are coiled up out of the way, and should not be 
loosened untU ready to connect up to tlie control sur- 
faces; 

5. That no bolts or locking devices required for com- 
pleting the erection axe missing. These bolts axe in 
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place, either in the fitting to which connection must 
be made; or are packed in a small bag in the box at 
the front of the fuselage packing case. Examine all 
bolts to insure that the threads are not buired. Fit 
the nuts to the bolts to check the mating and 
turning; 

6. That no exposed portions of fittings required for 
alignment with the other members are bent out of 
ahgnment or damaged; 

7. That all motor and instrument connections are tight 
or properly made; 

{B) Panels and Tail Surfaces 

8. That the surfaces are not broken or torn; 

0. That the units are comparatively tight and not sub- 
ject to warping or being easily bent out of alignment. 
This is important since these members are covered 
and injury to the internal structure cannot readily be 
detected by direct methods. A considerable degree of 
'rigidity may be expected in the plane of tlie trussing 
if all members are in alignment and not damaged, 
overstressed or slackened; 

10. That all fittings on tliese surfaces are tight and all 
bolts properly locked; 

11. That all the flying, landing and cross-bracing cables 
are intact, not kinked nor loosened in the strand con- 
struction of the cables; 

(C) General 

12. That all the necessary units for completing the assem- 
bly are present. This may be accomplished by check- 
ing off the various members, as noted on the packing 
sheets which are attached to each box. 
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The following blue-prints are shipped in each fuselage 
packing box: 

TABLE No. I 


DRAwma No. 


Nams of Drawing 


DsTAiui 


16200 


Erection Front Eleva- 
tion 


General Dimensions 


16«01 


Erection Side Elevation 


General Dimensions 


16202 


Erection Plan 


General Dimensions 


14754 


Fuselage Wiring Dia- 
gram 


Fuselage, Fuselage Wires and 
Braces 


15180 


Wing Wiring Diagram 


Landing and Flying Wires 


16195 


Control Wiring Dia- 
gram 


Control Sticks, Control Lines to 
Rudder, Elevators and Ailerons 


151S0 


Fittings Assembly 


Wing Fittings 


16196 


Stick Control Erection 


Seats, Control Sticks, Rudder Bar, 
Control Lines 


15860 


Motor Control Dia- 
gram 


Gasoline Tanks, Gasoline Controls, 
Throttie Controls 


11842 


Tail Erection 


Rudder, Vertical Stobilizer, Hori- 
zontal SUbilizer, Elevators, Tail 
Skid 


16640 


Fuselage Erection 


Fuselage, Landing Gear, Cowls, 
Fuselage Cover, Seat, Controls, 
Tail Skid 


5114 


Landing Gear Assem- 
bly 


Tire, Wheel, Axle, Shock Absorber, 
Landing Gear Struts. 


15020 


Motor Control Piping 
Diagram 


Gasoline Piping, Oil Piping, Water 
Piping 



5. GENERAL CONSTRUCTION OF JN4rD 

{A) Panels 

The contour of the wing curve is cambered according 
to the type known as the Eiffel No. 36. The chord for the 
general wing curve section is 59^^ inches. The upper plftne 
is built in three sections; one central engine-section panel. 
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and two side sections; one on each side of the engine sec- 
tion. The lower plane is built in two sections; one on 
each side of the fuselage. The engine section is designed for 
the width of the fuselage. In both the upper and lower 
panels, adjacent to the engine section and fuselage re- 
spectively, the rear portion of the. panels are cut away 
to a smooth ogee-shaped curve, to enlarge the range 
of vision above and below. The engine section extends 
to the rear beam only, and has no overhang beyond the 
rear beam. 

{B) Internal Tbussino of Panels 

The internal truss system of the panel is composed of 
tension diagonals and compression struts. The tension di- 
agonal members which are designed to take the stresses 
induced in flight, are in duplicate. All fittings for fastening 
these members are so attached to the beams, which form the 
transverse members of the internal truss, that the failure of 
the attachment of one such member or diagonal, does not 
cause a loosening or failure of the attachment of the dupli- 
cate member. The diagonal members taking the stress due 
to landing are single members. The adjustment of the 
tension in all the diagonal members is accomplished by 
means of tumbuckles, fitted to the end of the member. The 
tumbuckles fitted to the duplicate arrangied members are 
so disposed that one wire is adjusted at the front beam and 
its duplicate member is adjusted at the rear beam. The 
tumbuckle on the diagonal members taking the landing 
stresses are generally located at the front beam terminals. 
The internal compression members conform to the cross- 
sectional contour of the panel. These members are solid in 
section and not lightened. Cap-strips passing over the upper 
and lower surfaces of the front and rear beams securely 
maintain all truss (soUd) and intermediate (lightened) ribs 
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longitudinally in alignment. All ribs oonfonn to the cross- 
sectional contour of the panel. 

(C) CoyERINO 

The main panels axe covered on the upper and lower sur- 
faces with fabric. This covering is machine sewn at the 
seams; this being of the type known as the lap-seam. In 
this construction each strip is lapped over at the edge to be 
sewn. The two strips are so brought together that the 
lapped edges meet: tlius in the upper strip the lap is folded 
downward, while in the lower strip the lap is folded upward. 
The thread passes through three pieces of linen in sewing 
the seam. 

The fabric is carefully stretched over the framework of 
the panel. The tension appUed to tlie linen, as necessary for 
smootli covering, is directed parallel to the span of the panel. 
Care is taken not to apply this tension in the direction of 
the chord, so that when the dope on the linen contracts, it 
does not alter tlie wing curve. 

In laying the linen covering on the panel the seams are 
placed diagonally to the fore and aft direction. The fabric 
is hand sewn on two sides to tlie panel frame. 

For sewing the fabric to the ribs, Andover No. 7 harness- 
maker thread, properly waxed is used. This thread is taken 
around each rib, each stitch being properly locked with a 
knot. The stitches are 4 inches apart. 

The fabric is tacked to the frame at those points around 
the side hinges and similar locations where it is impossible 
to fasten by sewing. 

After the fabric has been sewn to the frame, a strip of 
aeroplane linen, 2}^ inches wide, with the threads frayed at 
the sides J^ inch, is doped over tie stitches. 

(D) Interplane Truss 

The bracing between tlie upper and lower panels consists 
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of two transverse trusses in the planes of the front beams 
and rear beams respectively, and continuous from the fuse- 
lage to the outer ends of the panels. The vertical members 
are designed for compressive stresses; the diagonal members 
for tension stresses. The diagonal members axe aligned in 
opposite directions to withstand any reversal of stresses. 
The front beams of the upper and lower panels constitute 
the upper and lower chord members of the front truss. The 
rear beams similarly constitute the chord members of the 
rear truss. The trusses axe synmietrically disposed with 
respect to the longitudinal plane of symmetry of the aero- 
plane. The trusses are crossbraced with tension diagonal 
members attached to the panel (strut) points. 

Flying wires between the wing posts are in dupUcate. 
Their attachments and fittings to the front and rear beams 
are also in duplicate* Each wire and its attachment is of 
sufi3icient strength to take the whole designed load with the 
factor of safety. 

The landing wires between the wing posts are single. 

The engine section wires are designed for their full load 
at the given factor of safety. 

The transverse wires between the upper and lower planes 
are single cables in both directions. 

Drift wires to b6th the upper and lower planes are single 
cables. The front drift wire is attached at its forward termi- 
nal to the nose of the machine and at its rear terminal to 
the lower socket plate of the front intermediate wing post. 
The rear drift wire is attached at its front terminal to the 
nose of the machine and at its rear terminal to the upper 
socket plate of the rear intermediate wing post. 

Mast wires, both front and rear, inner and outer, are 
single cables. 

All these cables are galvanized, non-flexible, 1 x 19 strand. 

The sizes of these cables are in accordance with the Wing 
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Wiring Diagram, C. A. Co., Dwg. No. 15180. (See Table 
No. I.) 

All interplane wires have a tumbuckle fitted at one end 
and a shackle at the other end, or directly attached to the 
head of an eye-bolt. The connections of the shackles to the 
fittings are made by means of pins which are locked by 
cotter pins. 

(E) Ailerons 

Ailerons are fitted to the rear beam in the recessed section 
of the upper panels, at their outer ends. The traQing edge 
(integral with the outer end edge) of the aileron is parallel 
to the leading edge. The end edge of tlie aileron is contin- 
uous in the same Une with the panel outer end edge. 

The cross sectional contour of the aileron conforms to the 
lines of the wing curve from the rear beam to the trailing 
edge. 

The control braces of the aileron are equipped with hard 
wire guys to free them from any bending stresses. These 
braces are securely bolted to the ailerons. The guy wires 
are fitted with tumbuckles. 

The ailerons are fitted at their trailing edge with suitable 
sheet steel clips, bolted in place, for the attachment of the 
elevator brace guy wires. 

(F) Fuselage 

The fuselage consists of two side trusses, continuous from 
the nose of the machine to the taO. The vertical web mem- 
bers are designed for compressive stresses; the diagonal 
members for tension stresses. The diagonal members are 
aligned in opposite directions to withstand any reversal of 
stresses. The longerons constitute the upper and lower 
chord members. The upper longerons are horizontal and 
parallel to the line of thrust, from the point of maximum 
depth of tlie truss to the tail. The aUgnment of the lower 
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longerons is curved to conform to the required streamline 
formation. 

The side trusses are synmietrically disposed with respect 
to the longitudinal plane of symmetry of the aeroplane and 
gradually taper towards this plane, meeting at tlie tail post. 

The trusses are braced in a horizontal plane at tlie upper 
and lower longerons. The members of this bracing, per- 
pendicular to the longitudinal axis, are designed for com- 
pressive stresses. The diagonal cross members are designed 
as tension members and aligned in opposite directions to 
withstand any reversal of stresses. 

The main trusses are further braced at each panel point 
abaft the pilot's seat by crossed diagonal tension members 
in a vertical plane perpendicular to the plane of synmietry. 

From the nose of the fuselage to the station abaft the 
pilot's seat the diagonal tension members are non-flexible 
cable. Abaft tlie pilot's seat all diagonal tension members 
in both the vertical and horizontal planes, and cross brac- 
ing are single members of hard wire. The diagonal tension 
mepibers are connected to tlie fittings on the longeron which 
receive the compression struts. These tension diagonal 
members are attached to the fittings by either a tumbuckle 
or a shackle. 

The compression members are solid struts framing between 
the longerons. The cross section of these struts is generally 
square. 

(6) Tail Assembly 

The horizontal stabilizer, vertical stabiUzer, rudder and 
elevators are assembled in accordance with the C. A. Co.'s 
Dwg. No. 11842. (See Table No. I.) 

The horizontal stabilizer is mounted at the rear end of 
the fuselage with its lower surface resting on the top edge 
of the upper longerons* It is further braced and anchored 
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to the fuselage in a fore and aft direction by a system of 
struts arranged from the under side of the stabilizer to the 
lower longerons and tail post. 

The vertical stabilizer is mounted on the upper center- 
line of the horizontal stabilizer to which it is anchored by 
suitable dips and tie-down cables. 

The rudder is suspended from the end edge of the verti- 
cal stabilizer and tail post of the fuselage. The guy lines 
from the control braces to the trailing edge are so arranged 
as not to foul the elevators for any position of operation. 
The upper edge of the rudder is in a continuous line with 
the leading edge of the vertical stabilizer. 

The elevators are mounted on the trailing edge of the 
horizontal stabilizer. The inner edges of the elevators are 
arranged to permit operation of the rudder through an 
arc of at least 30 degrees each side of the fore and aft 
center line. 

Covering and doping is tlie same as for the panels. 

(H) Landing Gear 

The landing gear is of the "V" type cross-braced con- 
struction. It consists of two trusses, suitably separated and 
cross-braced. The lower ends of the members of each side 
truss terminate in the fittings of the continuous cord shock- 
absorber bridge. The landing gear is fastened to the lower 
longerons with suitable fittings. 

The axle is properly streamlined. The bridge is so aligned 
vertically as to permit an upward and downward movement 
of the landing gear axle. 

The shock absorbing bridge is of tlie type known as the 
continuous rubber cord shock absorber. 

The shock absorbing unit of the bridge is a continuous 
built-up rubber cord covered with fabric. This cord is 
securely wound around the axle saddle which passes through 
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the steel bridge and rests over the axle on both sides of the 
struts. 

The bridge proper is a lightened steel member with a 
slotted arrangement to permit the vertical movement of the 
axle. This guide for controlling the vertical movement is 
curved in a transverse direction to accommodate the vertical 
rotation of the axle about one wheel in case of a side-landing. 

(/) Control Systems 

The three-directional control of the machine is centered 
in each cockpit, and arranged to operate as an interlocked 
system. The directional controls in the two cockpits 
are identical, with the exception that the aileron quadrant, 
mounted on the tubular fore and aft axis between the two 
cockpits, is located in the rear only. Under normal condi- 
tions of flight, the controls are arranged to operate in the 
standard and universally accepted directions: a forward 
movement of the stick beyond the neutral point wiU cause 
the elevators to drop and the machine to dive; conversely, 
a rearward movement of the stick beyond the neutral point 
will cause the elevators to rise, and the machine to mount. 
The sticks are connected by a horizontal tubular link. (See 
Fig. No. 9.) From the rear stick aft, there extends another 
link that terminates in a universal ball and socket joint with 
the lever which operates the axis on which the elevate 
control "walking-beams" are fastened. The elevators are 
direct connected to these walking beams by means of flexible 
cable. 

The movement of the stick to either side of the fore and 
aft axis operates the ailerons. The stick in each cockpit is 
permanently fastened with respect to any lateral motion to 
the main fore and aft tubular axis of the control system. At 
the rear end of this shaft or axis, is permanently fastened the 
aileron-control-quadrant. Any side movement of the stick 
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causes an equal angular movement in the quadrant. The 
aileron control lines are looped around, and fastened at one 
point to the quadrant. 

The rudder is operated by the fooi4>ar type control which 
is direct-connected and operating. 

The ailerons, rudder and elevators are all equipped with 
control braces. These braces are located at or near the 
hinge line of the member. The braces are equipped with 
sufficiently large bases to distribute the compressive stresses 
developed in this member. Sufficient hard wire guy lines 
run from the upper end of the control braces to the trailing 
edge of the member to be controlled. 

These braces are made of sheet steel, hollow construction 
and so arranged that the axis of the control column is ap- 
proximately normal to the direction of pull. The control 
braces are arranged in pairs on opposite faces of the member 
to be controlled, and are fastened to the member and to 
themselves in pairs, by bolts which pass simultaneously 
thru the members and the bases of the control column. 

The top or upper end of the braces are reinforced. The 
cross-section of these braces are of a general streamline shape. 

The general arrangement of the control lines and operating 
surfaces is shown diagrammatically in the C. A. Co.'s Dwg. 
No. 16195. (Fig. 9.) 

6. LANDING GEAR ASSEMBLY TO FUSELAGE 

The landing gear (Part No. 5114; also see drawing No. 
16201) is assembled by mounting the wheels on to the axle, and 
bolting wheels in place with bolts No. 417£ and accompany- 
ing nuts and cotters. The fuselage should now be elevated to 
receive the landing gear. This may be accomplished in one 
of two ways — either by tackle, or by shims and blocking. 

(a) If block and tackle are used to raise the fuselage, pass a 
line under the engine bed supports or sills (Part No. 11741; 
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see Drawing No. 16650) just to the rear of the radiator. To 
this line attach hook of block. Do not attach lifting device 

IN ANY OTHER BfANNEB, TO AVOID DAMAGING OB CRUSHING 

SOME PART. With the fuselage now resting on blocking 
location under the fuselage* just ahead of the tail skid, and 
under a vertical member of the fuselage side-trussing, lift the 
front end until the lower longeron clips for attachment of 
landing gear struts dear the landing gear. These clips on 
the lower longeron for connecting the front struts of the land- 
ing gear are found at Station No. 3 (see Drawing No. 4877). 
The clips on the lower longeron for connecting the rear struts 
are found at Station No. 5 (see Drawing No. 4182). The 
short bolts, with lock-washers, nuts and cotters, are found 
in the dips attached to the bottom longerons at Station No. 3 
and Station No. 5. The lock-washers are put under the head 
of the bolt, and when the clips on the longerons line up with 
the dips on the ends of the struts of the landing gear, these 
bolts are passed down through the holes thus aligned. This 
places the nuts on the down side of the connection, thus 
facilitating assembling and inspection of connections. The 
castellated nuts are then put on the bolts and drawn up 
tight, until the drilled hole in the bolt is visible through the 
castle of the nut. Then insert cotter pin and spread the two 
leaves backward, and in opposite directions, over the nut. 
This locks the nut in place. When the landing gear has been 
completely assembled to the fuselage, the tail of the ma- 
chine should be elevated and supported by a horse and 
blocking under Station No. 10 (see Drawing No. 16640, also 
Fig. No. 13), until the upper longeron is level. This can be 
determined by placing a spirit level on the upper longeron, 
between Station No. 10 and No. 12, at the tail. (See Fig. 
No. 13.) 

(b) The other method that may be employed for raising 
the front end of the fuselage, to assemble the landing gear. 
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is the following: remove the shipping blocking and ftont 
flooring of shipping case from under the fore part of the 
fuselage. Insert a block under the bottom longerons at 
Station No. 4, thus coming ahead of the point on which the 
fuselage is resting, as shipped. This blocking should be 
aligned under the vertical strut (see Fig. No. 11). The floor- 
ing to the rear of the blocking should now be removed. By 
lowering the tail, the nose of the machine is elevated, the 
above mentioned blocking serving as a fulcrum. Block up 
under nose of machine, placing blocking under radiator- 

BRACKET, AND NOT X7NDER RADIATOR (sCC Fig. No. 11). If the 

tail of the machine be now lifted, this nose blocking serves as 
a fulcrum, and the fuselage at Station No. 4 will dear the 
blocking at that point. Block up again with wedges under 
Station No. 4 until blocking is tight against lower longeron 
(see Fig. No. 12). By depressing tail of machine, the nose will 
again be elevated so that the blocking there will now need to 
be increased. By this alternating method of changing the 
fulcrum point and increasing the blocking, the nose of the 
machine can ultimately be blocked up sufficiently high (with 
tail of machine on the ground and blocking at Station No. 4 
removed) that the landing gear may be assembled to fuselage. 
Fig. No. 13. A horse placed at Station No. 10, while the nose 
blocking is in place, will permit the removal of the blocking 
under Station No. 4, and allow the placing of the landing- 
gear under the fuselage. See Fig. No. 13. 

7. HORIZONTAL STABILIZER (Part No. 11627) 

After the upper longeron is leveled up, the horizontal 
stabilizer (Part No. 11627) is assembled to the tail of the fuse- 
lage. From Drawing No. 16£02 (plan view) and No. A (Fig. 
No. 8) the disposition of this member is shown. Each upper 
longeron has one U bolt and one special bolt to fasten down 
the horizontal stabilizer. The U bolt is just ahead of Station 
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No. 10, passing under the longeron with the legs pointing 
upward. These bolts extend through the stabilizer and are 
fastened by means of nuts» serving as a means for holding 
the leading edge of the stabilizer. 

At the tail of the machine, two special bolts are arranged so 
that they extend through the horizontal stabilizer, at Station 
No. 12, one on each side of the vertical stabilizer. These 
bolts also extend throuj^ a small metal, L-shaped piece on 
each side, which is fastened to the vertical stabilizer, thus 
fastening both vertical and horizontal stabilizers to the tail 
of the fuselage. These two bolts are flattened on their lower 
Olds so that they rest against the tail post and are held to it 
by one bolt running through, and two screws, one on each 
side. All nuts are castellated and secured with cotter pins. 

8. VERTICAL STABILIZER (Part No. 13068) 

The vertical stabilizer is now fastened to the horizontal 
stabilizer: 

(1) By means of the bolts which pass through the forward 
and after parts of the horizontal stabilizer, and 

(2) By means of the hard wire stay lines running from the 
top of the vertical stabilizer to the upper surface of the hori- 
zontal stabilizer (see Drawing No. 11842). The forward bolts 
pass through the clip at the lower front point of the vertical 
stabilizer. The bolts which are fastened to the tail post of the 
fuselage, and engage the after end of the horizontal stabilizer, 
also engage the lugs fastened to the bottom edge of the verti- 
cal stabilizer at the rear. Draw the nuts up tight and lock 
with cotter pins. The hard wire lines attached to the verti- 
cal stabilizer, and tumbuckles are used to align and tie down 
the vertical stabilizer. 

9. RUDDER (Part No. 11659) 

The control pylons or braces (Part No. 12976) are first 
attached to the rudder. These braces are so placed that the 
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upper tips point toward the hinge line. In this fashion the 
holes will match up. The bolts and nuts for securing braces 
to the rudder are shipped and fastened to the braces. Before 
mounting the rudder the vertical stabilizer should be checked 
up, so that it is in plumb alignment with the tail post. This 
check is absolutely necessary to insure the absolute align- 
ment of the hinges in the vertical stabilizer and the tail post. 
The rudder is now mounted onto the tail post and vertical 
stabilizer by means of the hinges. (See Drawings No. 16650 
and 16£01 for position and relations.) The hinge pins are 
now inserted in the hinges, and cotter pins passed through 
the drilled holes in the bottom of the pins. The cotter pins 
should be spread backward as usual. 

10. ELEVATORS (Part No. 11582) 
These are first equipped with the control braces (Part 
No. 10654), which, with the accompanying bolts, nuts and 
cotters, are found in the Wing Panel Packing Box. The po- 
sition of the base of the control brace is indicated on Drawing 
No. 11842 (Fig. No. 8). These braces are also arranged so 
that the upper tips point toward the hinge line. The eleva- 
tors are mounted to the horizontal stabilizer by means of the 
hinges and hinge pins. The hinge pins are kept in their 
bearings by the cotter pins, inserted through the drilled holes 
in the bottom of the hinge pins. The position of the elevators 
is shown on Drawing No. 11842 (Fig. No. 8). 

11. PANEL ASSEMBLY 

The panels are now to be assembled. Before the main 
panels can be connected to the fuselage, the engine section 
panel must be erected. 

Engine Section Panel (Part No. 14798) : The engine sec- 
tion struts are first set into place into their sockets on the 
upper longerons. These posts are found packed in the 
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"Panel" box. The forward posts (Part No. 11967) are approx- 
imately held in place by the flexible wire lines to be found 
coiled up and temporarily fastened under the cowl in the 
motor compartment. The rear struts (Part No. 1£733) are 
approximately held in place by the flexible wire lines leading 
from lower longeron. Station No. 7, and to be found tied to 
the control stick in the front cockpit. The engine section panel 
is now mounted on the struts* after the front transverse brac- 
ing, between the posts, is approximately trued up. The engine 
section panel posts and wires are then trued up prior to 
further erection. This condition is obtained by adjusting 
all '^mated" or similar wires to the same length. 

12. MAIN PANELS 

The main panels are now to be assembled to the machine. 
There are two methods for accomplishing this: 

(a) Assemble panels, struts and wires, before attaching to 
fuselage. 

(b) Assemble the upper plane to the engine section, and 
complete assembly. 

The first method is the most advantageous, since it permits 
the setting of the main panels at the approximately correct 
stagger and dihedral^ and does not require as much subse« 
quent adjustment as the second method. 

(A) FIRST METHOD— Wings Completely Assembled 

All the main struts will be found to bear a number. These 
numbers nm from 1 to 8. The method used in numbering the 
posts is as follows: Starting as post No. 1, with the outer 
post on the left hand side of the pilot, as he faces his direction 
of travel, the front posts are numbered successively from 
No. 1 to No. 4: Nos. 1 and 2 being on the left side and Nos. 
S and 4 being on the right side. The rear posts are similarly 
numbered from No. 5 to No. 8: Nos. 5 and 6 being on the left 
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Fig. 14 

Note. — ^The above figure shows the method 
used in numbering the interplane posts. The 
number is located on the inner face of the post, 
so that looking from the fuselage outward, in 
either side direction, the numbers can be read. 
This system insures the correct location of the 
posts and avoids turning a post up-side down. 
The outer left-hand post is marked No. 1, and 
the numbers run consecutively for all froni posts 
(except engine-section posts). The rear outer 
left-hand post is given the next number consecu- 
tive to that of the front outer right-hand post. 
In this machine the front posts are numbered 
from 1 to 4 inclusive; the rear posts from 5 to 8 
inclusive. 
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and Nos. 7 and 8 being on the right. This system of number- 
ing does not include the engine section struts. Fig. No. 14 
shows the system graphically. 

The system of marking also insures that the struts are not 
inverted in their sockets. This is accomplished by painting 
the number on the strut, so that when viewed from the pilot's 
seat all numbers can be read; i. e., the numbers are painted 
on that side of the strut intended to face the fuselage, as 
diagrammatically shown in Fig. No. 14. If a strut be inverted 
by mistake, it can thus quickly be detected. 

(1) The upper left wing panel (Drawing No. 14832) is first 
equipped with the front and rear masts by inserting the masts 
into their sockets on the upper surface of the panel. The mast 
wires are then connected up to the anchor plates, located on the 
upper surface to the right and left of the mast-socket. Adjust 
the tension in these wires, by means of tumbuckles, until the 
front and rear wing beams become straight, in a vertical plane. 

(2) Stand the upper left wing panel and lower left wing 
panel on their "leading" or "entering" edges, properly sup- 
porting the panels in cushioned blocks to prevent damage to 
the nose. Space the panels apart, approximately equal to the 
length of the struts. 

(3) Next connect up the diagonal cross wires. These must 
be loosely connected up (by loosening up the tumbuckles), 
to permit the easy entering of the posts into the sockets. The 
wires are connected before the posts or struts are set in place, 
since, with the latter in place, the connecting of the wires to 
the lugs of the sockets is accomplished only with difficulty. 
After these wires are thus connected, insert the posts and 
bolts into place. 

(4) Connect up loosely the "landing" (single) wires and 
"flying" (double) wires of the outer bay to hold the wings 
together as a unit. The outer bay is thus completely wired, 
though but loosely. 
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NoTB. — If an overhead crane or telpherage system is at hand, the carrier 
can be used as shown by the dotted installation. The lower (illustrated) 
condition is conyenient for hand transportation. One carrier should be 
inserted under each panel point of the wings (next to the interplane posts). 
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(5) The posts that are used for this left side are No. 1» 
No. 2» No. 5, and No. 6 according to the diagram. No. 1 is 
the outer front; No. 2 the inner front; No. 5 is the outer 
rear; No. 6 the inner rear. 

(6) The wings» as above assembled, are now erected to the 
fuselage. Extreme care should be exercised in transferring the 
wings to the fuselage, not to strain or break them. In carry- 
ing the wings, use wooden boards placed under the wings, and 
block up under the wing beams (which can be easily located 
by the line of fittings attached) so that these take the strain 
of the load. Do not attempt handling assembled wings, using 
the posts as carriers, or by attachments to the trailing or 
leading edges. Fig. No. 15 shows a good manner in which the 
panels may be shifted. 

The wings should be firmly supported temporarily by a 
suitable sling at the upper outer post point (not beyond this 
point), or by a horse, properly blocked under lower wing at 
outer lower post point (not beyond this point), during fitting 
of wing to machine. See Fig. No. 16 for arrangement. The 
wings will have the approximate stagger if assembled as 
above, since the posts are in place and the tension cross wires 
are adjusted to almost correct length when shipped. Insert 
the hinge pins through the hinges, located at ®, Fig. No. 16, as 
now coupled up. 

ADJUSTMENT FOR DIHEDRAL 

(7) The fuselage must now be leveled up transversely and 
longitudinally. A spirit level placed across the top longerons 
will determine the transverse condition. With the level 
placed fore and aft on the longerons aft of Station No. 5, the 
longitudinal level is established. 

(8) Adjust the tension on the flying and landing wires until 
the dihedral of one (1) degree is established, also to make the 
leading and trailing edges parallel and straight. The amount 
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Note. — If an overhead system of trussing is 
convenient, the slings shown dotted can be used 
during the temporary erection of the panek. 
Otherwise, the use of "horses" or other means of 
blocking under the lower panels, as shown, is 
imperative. This will avoid possible damage to 
the panel by the tipping over of the entire 
machine at this stage of erection. 
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Fig. 17 

Note. — ^During the adjustment for stagger 
and dihedral the rigging for supporting the 
panels must be maintained in place. Do not 
safety wire one side» until the oppofite side has 
been erected. The machine will then be equally 
loaded on both sides. Gro over the dihedral and 
stagger dimension to check up any possible 
change. When both sides agree with the speci- 
fied values, safety wire all tumbuckles. 
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of lift for the one (1) degree dihedral is 9,%" in IS' 6*" (dis- 
tance from the inner edge of the panel to the centerline outer 
post). An easy method for checking the correct adjustment 
of the dihedral is to place a block 2^*^ high on the upper sur* 
face of the lower wing, at the extreme inner edge. A straight 
edge rating on this block and on the upper surface of the 
wing (straight edge kept parallel to front or rear beam) 
should be level. Fig. No. 17. 

This may also be checked by using a light spirit level, sus- 
pended from a string stretched over the given range. If a 
block 9!^" high be clamped to the inner edge of the panel, 
and a line pulled taut from this block to the centerline of the 
outer beam, the level suspended next to the block will be 
sufficiently sensitive to determine the required degree of 
dihedral. Fig. No. 17 shows the arrangement diagranunati- 
cally. 

If the outer end of the wings is too high, the landing (single) 
wires are too short and the flying (double) wires are too long. 
Hence, loosening up equally on the inner and outer, front and 
rear flying (double) wires, will correct this condition. If the 
panels are too low (dihedral not up to one degree), reversing 
the above method corrects this condition. 

ADJUSTMENT FOR STAGGER 

(9) The tension in the longitudinal cross wires is now ad- 
justed for stagger. The distance between a plumb line 
dropped from the leading edge of the upper wing and the 
leading edge of the lower wing should be 16 inches. If the 
amount is less than 16 inches, the line leading from the 
lower wing front socket to the upper wing rear socket is too 
long. Hence, drawing Up on this line and lengthening out 
on the cross line will-correct this condition. If the distance is 
more than 16 inches, reverse corrections of wire lengths 
(see Fig. No. 18). 
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(10) Check up the dihedral to see if this has been disturbed 
while setting stagger. Also check up with eye the alignment 
of the front and rear beam, and paraUelism of leading and 
trailing edges. If these are not paraUel, adjustment of the 
landing (single) wires in the inner bay (next to fuselage) will 
generally correct this condition. 

(11) The wing skids on the under side of the lower wing 
should now be fastened to the sockets^ directly under the 
outer posts. 

(12) Bend all cotter pins out. 

(18) The other side of the machine (right side) is then 
assembled in the same manner. Examine the left side to 
see that its adjustment has not been disturbed. 

(14) Lock tumbuckles with safety wires. This latter is 
accomplished by first passing a soft wire through the eye of 
one shank of the tumbuckle, then winding the wire four to 
five times about the shank» the shorter, loose end of the wire 
being wrapped under the windings; then pass the free end 
through the small hole in the center of the barrel* then 
through the eye of the opposite shank, wrapping this free 
end around this shank and wire. This effectively locks the 
tumbuckles. 

(B) SECOND METHOD OF ERECTING PANELS 

The following outline method is given; the details of 
handling and adjusting of wires is identical with the details 
given for the first method: 

(1) Insert masts (Part Nos. 5092, 5098) into sockets and 
connect mast wires to anchor terminals. Adjust tension of 
mast wires until beams are straight. 

(2) Connect upper panel to engine section and bolt upper 
end of struts into fittings. 

(8) Jack up wing tip of upper panel so that lower panel can 
be connected. 
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Note. — The plumb line can be conveniently 
tied to the base of the wing mast on the upper 
panel. When checking the stagger at the inner 
end, the string may be attached to any of the 
upper panel upper surface fittings. 
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(4) Connect lower panel to fuselage. 

(5) Connect cross diagonal wires. 

(6) Bolt lower end of struts into fittings on lower wing. 

(7) Connect landing (single) wires. 

(8) Connect flying (double) wires. 

(9) Proceed in like manner with other side of machine. 

(10) Remove jacks and level fuselage longitudinally and 
transversely. 

(11) Adjust tension on landing (single) and flying (double) 
wires until the dihedral is one degree; leading and trailing 
edges are parallel and straight. 

(12) Adjust tension on diagonal wires until stagger is 
16 inches. 

(18) Attach wing skids. 

(14) Bend cotter pins and safety wire tumbuckles. 

13. AILERON ADJUSTMENT 

Attach both ailerons (one on each side of machine, after 
having mounted control braces to ailerons) and fasten pins 
of hinges with the necessary cotter pins. Temporarily sup- 
port ailerons so that their trailing edges are one (1) inch hdow 
the trailing edges of the upper panels. Then connect up the 
flexible tie-line that, passing over the top of the upper wings, 
through fairleads, is connected at the center by a tumbuckle, 
and, passing through pulleys attached to the upper surface, 
front beam, is attached (by shackle and pin) to the upper 
control brace of the aileron. This ""lead" is allowed, so that 
when in flight, the force of the lift will somewhat raise both 
ailerons and bring their trailing edges on a line with the 
trailing edges of the panels. Now lead the end of the aileron 
control line attached to sector through the hole in each side 
of the fuselage (between front and rear seats). Uncoil the 
connecting line which passes over the pulley attached to the 
lower surface of the upper wing, near the front outer post,. 
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Attach shackle and pin end to lower control brace of aileron, 
and attach tumbuckle end to loop of aileron control lead 
attached to control sector in fuselage (and which passes 
through side of fuselage). In making this last attachment* 
the leads should be so arranged (by moving the stick of the 
controls) that the lengths projecting through the fuselage 
are equal. 

14. RUDDER CONTROL ADJUSTMENT 

Uncoil the lines attached to the rudder bar, to lead out 
through the upper surface of the rear end of the fuselage 
cover, and, keeping the rudder control bar at right angles to 
the longitudinal axis of the machine, fasten the ends to the 
control braces. Next take up the slack of the lines, by means 
of the tumbuckles, adjusting the tension equally in each set; 
the rudder control bar (foot control bar) should remain at 
right angles to the longitudinal axis, when the rudder is 
neutral (or in a vertical plane through this fore and aft axis). 

15. ELEVATOR CONTROL ADJUSTMENT 

Temporarily maintain the elevators in the plane of the 
horizontal stabiUzer (neutral position). Move the stick for- 
ward until the distance between the instrument board and 
the nearer surface of the tube of the stick is nine and one- 
half (9^) inches. By fixing this distance from the instrument 
board or dash to the tube of the stick, a slight lead is given 
to the control, for the greater range for raising the elevators. 
Now uncoil the wires leading from the clips attached to the 
walking beams of the stick control, and coiled up aft the 
pilot's seat. Pass the wire attached to the lower end of the 
beam out through the side of the fuselage, through the lower 
of the two vertical holes, aft of the pilot's seat. With the 
control stick lashed, or fastened to the nine and one-half (9^) 
inch position, connect this wire to the lower control brace of 
the elevator. Repeat operation for other side of machine. 
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Similarly the wire attached to upper end of the walking 
beam is passed through the upper hole in fuselage side» and 
attached to the upper control brace of the elevator. Draw- 
ing Nos. 16195, 16196, Fig. No. 9, shows the general ar- 
rangement of the controls. Adjust tension in these wires, 
by means of tumbuckles, so that all lines have the same 
degree of tautness. The elevators will then be neutral for 
this position of the bridge. 

16. GENERAL 

All connections having now been made, carefully go over 
each shackle, pin and tumbuckle, and see that all pins are 
properly in place, all nuts on bolts tight, and all cotter- 
pinned. Try out all controls for action and freedom of move- 
ment. See that no brace wires are slack, yet not so taut that, 
when plucked, they "sing." 

Attach nose wires leading from nose of machine to inter- 
mediate posts, front and rear. The lower wire connects up 
with the lower front socket, on the upper surface of the lower 
panel; the upper wire connects up with the upper rear 
socket plate on the under side of the upper panel, after the 
panels are attached to fuselage, with stagger and dihedral 
properly corrected. 
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HINTS ON FLYING 

RIGHT HAND TRACTORS 

(1) Look over machine in general way. 

(2) Be sure of gasoline, oil and water. 
(8) Test motor for revolutions. 

(4) Be sure controls are working properly. 

(5) Start oflF full power directly into wind. 

(6) Watch your direction carefully and counteract with 
right rudder the machine's tendency to turn to the left» due 
to the propeller's air blast striking the left side of fin more 
forcibly than the right side. 

(7) After attaining a few feet headway, raise the tail with 
controls and keep it in this position to prevent machine from 
leaving the ground until it is well past its minimum flying 
speed, at the same time watching your direction carefully. 
If your course permits keep your machine on the ground 
until its maximum ground speed is reached. Then, very easily 
and smoothly, take it off the ground. By following the above 
plan of a high speed take-off a large degree of safety is as- 
sured, for if engine trouble develops soon after, you have sur- 
passed the machine's minimum flying speed and you have a 
good chance to pick a landing spot that would not be possible 
if the take-off were made at slow speed, for the machine 
would immediately start sinking on loss of power and also 
lose its controllabiUty to a large degree. 

(8) The most dangerous place for engine failure is just 
after leaving the ground. 

(9) When once under way it is advisable to attain a safe 
altitude as soon as possible, and it will be found that the best 
results can be attained by a high speed, low-angle climb 
rather than a slow speed, large angle. A steady, fast climb is 
the best for all purposes. 

(10) After a height of not less than 800 feet, a turn can be 
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contemplated. It is advisable to reach a higher altitude if 
possible, but do not attempt one lower unless necessity de- 
mands to miss obstructions or to play safe on a certain 
forced landing spot in case of engine trouble. 

(11) Never forget that the engine may stop, and at all 
times keep this in mind and plan on a safe landing place within 
gliding distance of wherever you may be. If you are still on 
the dimb and wish to make a rather short turn, nose the 
machine over until you are flying level so as to keep the speed 
high. At the same time bring to play the rudder and ailerons 
in the correct proportions and in the proper directions to give 
a smooth, even turn. A large, easy turn with little bank is 
more to be encouraged than short, sharp ones, using a steep 
bank, for if banking is not properly done either skidding or 
side-slipping develops, both of which, if carried too far, are 
very dangerous. At no time let your machine attain a high 
angle of climb, for in so doing you are encouraging it to stall 
which would necessitate considerable altitude to recover 
from safely. At all times remember that although you are 
controlling the actions of the machine it has a considerable 
amount of stability itself, and be a little free with the con- 
trols rather than stiff and rigid. 

(12) Do not at any time jerk the controls, but be firm and 
steady and above all smooth in their operations. This forms 
a quiet and confident mind which is invaluable in flying, also 
it reduces the strains on the machine to the minimum. Now 
that a safe altitude has been reached your anxiety dimin- 
ishes, for with height there is safety; but remember to keep 
within gliding distance of a landing place. 

(18) Directions of wind here enter on the gliding possi- 
bilities of your machine, for although at all times you go the 
same rate of speed through the air your relations with the 
ground change with the wind, so if you have to glide into a 
wind you cannot glide as far over the ground from a given 
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Fig. No. 20 



Digitized by VjOOQIC 



50 Curtiss Aeroplane and Motor Corporation 




Fig. No. 21 



Digitized by VjOOQ IC 



JN^-D Hand Booh 51 

height as you can if the same wind were behind you. You 
will also notice by flying in a side wind that in order to keep 
a straight course over the ground the machine must be 
swung around into the wind on an angle depending on the 
velocity of the wind. This is to offset the drift of the machine. 

(14) Drift must also be counted on in making turns, for 
by side drifting the horizon appears to be moving in the 
opposite direction, which is very apt to mislead one as to his 
actual turning from the result of the rudder. 

LANDING 

(15) When within the correct distance for a gUde of me- 
dium velocity to your contemplated landing place, shut off 
the engine and nose machine over to the proper gliding angle 
and head for the field in a direction to bring you directly into 
the wind. If you find you are too dose to the field and yoiu* 
machine is developing excessive speed, start *'S-ing" to 
reduce your speed as well as altitude. If you have consider- 
able altitude to spare an easy spiral may be executed, but 
neither of these should be tried unless you are perfectly con- 
fident of their success. The best way is a long, straight glide 
into the field, and it gives one a fine chance to judge distance 
and wind. 

(16) Never glide too flat for your speed falls off and you 
settle instead of glide down. In so doing your controls be- 
come inactive to a large degree, and this must be avoided in 
all cases. A strong blast must be on all controls in the correct 
direction at all times to have the machine sensitive to their 
movements. When you have glided toward the field and are 
still about fifty feet from the ground you should start leveling 
off, but gradually allow the machine to glide down within 
about SIX feet of the ground where the final leveling off begins. 
At this point the machine is skimming along, neither rising 
nor falling, until its velocity wanes, then as it sinks you in- 
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crease the wings' angle to the air so as to bring the lift again 
up to the weight of the machine for its loss in speed. As the 
speed lessens the angle should increase more rapidly until 
the machine is flying in the correct position for landing 
at its minimum flying speed. At this point the machine should 
be just grazing the groimd with its wheels and tail skid. 
Only practice will perfect landings, for it's only a combina- 
tion of good judgment of distances and speeds. 

(17) In making turns you will notice the marked tendency 
of the machine to nose down on a right-hand turn and to 
dimb on a left one» the latter not being so noticeable as the 
former. These peculiar actions of the machine are caused by 
the gyroscopic force of the revolving propeller and must be 
compensated by the elevators to keep the machine level. In 
banks of over 20 degrees the rudder and elevators begin to 
exchange their proper actions with one another until the 
vertical is reached, when the change is complete. This must 
be clearly understood, for to expect the elevators to control 
the horizontal balance of the machine when on a steep bank 
and the rudder to control the direction of same might end 
disastrously. 

(18) The most common danger at present to new students 
is the spinning nose dive or tail spin. Although it is not dan- 
gerous to the man who knows how to get out of one, it is 
very wise for the beginner to stay well away from the pos- 
sibilities of having the chance to see if he can get out of one. 
There are several ways of getting started on a spin, but ex- 
cessive banking with considerable rudder on seems to be the 
foremost way of all. In turning, if the nose falls due to 
stalling or some other cause, a spin may develop. In a spin 
the ailerons and elevators are useless, for the air blast strikes 
them from the side instead of straight on. The only available 
control is the rudder, and this is yoiu* best friend. AU the 
possible rudder should be put on in the opposite direction than 
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you are spinning even if you have to put both feet on one 
side of the rudder bar. Remember to hold that rudder and 
keep the motor going full to supply all the possible air blast. 
This is the only remedy and if you have enough altitude you 
have nothing to worry about. The centrifugal force of the 
revolving machine must first be stopped and this takes 
place somewhat slowly, but as soon as you feel the rudder 
acting you will feel your elevators and ailerons regaining 
their control, whereby you can complete the work started 
by the rudder and regain your proper balance. 
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IMPORTANT HINTS 

1. Remember that "A stitch in time saves nine." 

2. Always inspect the motor thoroughly before starting. 
8. Always have plenty of oil, water and gasoline before 

trying to start; all three are vital. 

4. See that the radiator is fvll of water before starting. 

5. Keep oil and gasoline clean, and free from water. 

6. Oil all exposed working parts daily. 

7. Be sure to retard magneto before starting; . otherwise 
a serious accident may result. 

8. Turn on switch before trying to start. 

9. Start the motor with the throttle only part way open. 

10. Bun the motor idle for only short periods; it is wasteful 
and harmful to run idle too long. 

11. Watch the lubrication constantly, it is most essential. 

12. Remember that the propeller is the business end of the 
motor; treat it with profound respect when it is in 
motion. 

18. When the motor is hot allow it to idle a few minutes at 
low speed before turning off the switch. This insures 
the forced circulation of the cooling water until the 
cyHnder walls have cooled considerably and also allows 
the valves to cool, preventing possible warping. 

14. Avoid that destructive disease known as "tinkeritis;" 
when the motor is working satisfactorily, leave it alone. 

15. Be sure to inspect daily all bolts and nuts. Keep them 
well tightened. 

16. Stop the motor instantly upon detecting a knock, a 
grind, or other noise foreign to perfect operation. It 
may mean the difference between saving or ruining the 
motor. 

17. Study this instruction book at least once a week. 
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TABLE No. U 

SPECIFIC GRAVITY EQUIVALENTS FOR DEGREES BEAUME 
FOR LIQUIDS LIGHTER THAN WATER 



FORMULA: DEGREES BBAUBCB - 



140 



- 130 



60* 
SP. QR.-^. 

8P. GR. TAKEN AT 60* P. AND REFERRED TO DISTILLED WATER AT 60* P. 



1 


II 


ll 




II 


il 


1 


H 


1® 


10 


1.0000 


8.88 


87 


.8888 


6.98 


64 


.7217 


6.01 


11 


.9929 


8.27 


88 


.8888 


6.94 


66 


.7179 


6.98 


12 


.9869 


8.21 


89 


.8286 


6.90 


66 


.7148 


6.96 


18 


.9790 


8.16 


40 


.8286 


6.86 


67 


.7107 


6.92 


14 


.9722 


8.10 


41 


.8187 


6.82 


68 


.7071 


6.89 


16 


.9666 


8.04 


42 


.8189 


6.78 


69 


.7086 


6.86 


16 


.9689 


7.99 


48 


.8092 


6.74 


70 


.7000 


6.88 


17 


.9624 


7.98 


44 


.8046 


6.70 


71 


.6966 


6.. 80 


18 


.9469 


7.88 


46 


.8000 


6.66 


72 


.6931 


6.78 


19 


.9896 


7.88 


46 


.7966 


6.68 


78 


.6897 


6.76 


20 


.9888 


7.78 


47 


.7909 


6.69 


74 


.6868 


6.72 


21 


.9272 


7.72 


48 


.7866 


6.66 


76 


.6829 


6.69 


22 


.9211 


7.67 


49 


.7821 


6.62 


76 


.6796 


6.66 


28 


.9160 


7.62 


60 


.7777 


6.48 


77 


.6768 


6.68 


24 


.9091 


7.67 


61 


.7786 


6.44 


78 


.6780 


6.60 


26 


.9082 


7.68 


62 


.7692 


6.41 


79 


.6698 


6.68 


26 


.8974 


7.48 


68 


.7660 


6.87 


80 


.6666 


6.66 


27 


.8917 


7.48 


64 


.7609 


6.84 


81 


.6636 


6.62 


28 


.8861 


7.88 


66 


.7668 


6.80 


82 


.6604 


6.60 


29 


.8806 


7.84 


66 


.7627 


6.27 


88 


.6678 


6.48 


80 


.8760 


7.29 


67 


.7487 


6.24 


84 


.6642 


6.46 


81 


.8696 


7.24 


68 


.7447 


6.20 


86 


.6611 


6.42 


82 


.8642 


7.20 


69 


.7407 


6.17 


86 


.6481 


6.40 


88 


.8689 


7.16 


60 


.7868 


6.14 


87 


.6461 


6.38 


84 


.8687 


7.11 


61 


.7829 


6.11 


88 


.6422 


6.86 


86 


.8486 


7.07 


62 


.7292 


6.07 


89 


.6892 


6.88 


86 


.8483 


7.08 


68 


.7264 


6.04 


90 


.6868 


6.80 
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TABLE Na III 
METRIC CONVERSION TABLE 







ENGLISH TO METRIC 








Hondredtbs 


Feat to 


Mileito 


QtJkauto 


Foondito 


SngUMi muts 


o( an bob to 
IC/M 


Ifeten 


Kllometen 


Liten 




1 


0.264 


0.80480 


1.6098 


8.7868 


0.46869 


8 


0.608 


.60960 


8.2187 


7.6707 


.90718 


8 


0.762 


.91440 


4.8280 


11.8660 


1.86078 


4 > 


1.016 


1.21920 


6.4874 


16.1418 


1.81487 


6 


1.270 


1.62400 


8.0467 


18.9267 


8.26796 


6 


1.624 


1.82880 


9.6661 


22.7120 


2.72166 


7 


1.778 


2.18860 


11.2664 


26.4978 


8.17616 


8 


2.082 


2.48840 


12.8748 


80.2827 


8.62874 


9 


2.286 


2.74821 


14.4841 


84.0680 


4.08288 


10 


2.640 


8.04801 


16.0986 


87.8688 


4.68692 


11 


2 794 


8.86281 


17.7028 


41.6387 


4.98662 


18 


8 048 


8.65761 


19.8122 


45.4240 


6.44811 


IS 


8.802 


8.96241 


20.9216 


49.2093 


6.89670 


14 


8.666 


4.26721 


22.6809 


62.9947 


6.86029 


16 


8.810 


4.67201 


24.1402 


66.7800 


6.80389 


16 


4.064 


4.87681 


26.7496 


60.5658 


7.26748 


17 


4.818 


6.18161 


27.8689 


64.8606 


7.71107 


18 


4.672 


6.48641 


28.9682 


68.1860 


8.16466 


19 


4.826 


6 79121 


80.6776 


71.9218 


8.61826 


20 


6.080 


6.09601 


82.1869 


76.7066 


9.07186 


21 


6.884 


6.40081 


88.7968 


79.4920 


9.62644 


82 


6.688 


6.70661 


86.4066 


88.2773 


9.97908 


28 


6.842 


7.01041 


87.0160 


87.0626 


10.48268 


24 


6.096 


7 81621 


88.6248 


90.8480 


10.88622 


26 


6.860 


7.62002 


40.2887 


94.6333 


11.88981 


26 


6.604 


7.92482 


41.8480 


98.4186 


11.79840 


27 


6.868 


8.22962 


48.4624 


102.2040 


12.24700 


28 


7.112 


8.68442 


46.0617 


106.9893 


12.70069 


29 


7.866 


8.88922 


46.6711 


109.7746 


13.16418 


80 


7.620 


9.14402 


48.2804 


113.6600 


13.60777 


81 


7.874 


9.44882 


49.8898 


117.3463 


14.06137 


82 


8.128 


9.76862 


61.4991 


121.1306 


14.61496 


88 


8.882 


10.06842 


68.1086 


124.9160 


14.96866 


84 


8.686 


10.86822 


64.7178 


128.7013 


16.42214 


86 


8.890 


10.66802 


66.8272 


132.4866 


16.87673 


86 


9.144 


10.97282 


67.9866 


186.2720 


16.32938 


87 


9.898 


11.27762 


69.6468 


140.0673 


16.78292 


88 


9.662 


11.68242 


61.1662 


143.8426 


17.28651 


89 


9.906 


11 88722 


62.7646 


147.6280 


17.69010 


40 


10.160 


12 19202 


64.8789 


161.4138 


18.14870 


41 


10 414 


12 49682 


65.9882 


165.1986 


18.69729 


42 


10.668 


12 80163 


67.6926 


168.9840 


19.05088 


48 


10.922 


18 10648 


69.2019 


162.7698 


19.50447 


44 


11.176 


18.41128 


70.8118 


166.6646 


19.96807 


46 


11.480 


18.71608 


72.4206 


170.8400 


20.41166 


46 


11.684 


14.02083 


74.0800 


174.1268 


20.86526 


47 


11.988 


14.82663 


76.6898 


177.9106 


21.31880 


48 


12.192 


14.68048 


77.2487 


181.6960 


21.772U 


49 


12.446 


14.98528 


78.8680 


186.4818 


22.22608 


60 


12.700 


16.24008 


80.4674 


189.2666 


22.67962 


100 


26.400 


80.48006 


160.9847 


878.6880 


46.86924 
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TABLE Na IV 

METRIC CONVERSION TABLE 
BIBTRIC TO ENGLISH 



ll0«eUtatts 


IC/M 


MMfln 


KOometcn 


Liters to 


KUograiBfl 


tolnehw 


to Feet 


toUUae 


CMlons 


toPmtnds 




0.08887 


8.28088 


0.62187 


0.26418 


2.2046 




.07874 


6.66167 


1.24274 


0.62886 


4.4092 




.11811 


9.84260 


1.86411 


0.79268 


6.6189 




.16748 


18.12888 


2.48648 


1.06671 


8.8186 




.19686 


16.40417 


8.10686 


1.82089 


11.0281 




.28622 


19.68600 


3.72822 


1.68607 


13.2277 




.27669 


22.96688 


4.84969 


1.84924 


16.4824 




.81496 


26.24667 


4.97096 


2.11842 


17.6870 




.86488 


29.62760 


6.69283 


2.87760 


19.8416 




.89870 


82.80888 


6.21870 


2.64178 


22.0462 




.48807 


86.08917 


6.88607 


2.90595 


24.2608 




.47244 


89.87000 


7.46644 


8.17018 


26.4666 




.61181 


42.66088 


8.07781 


8.48481 


28.6601 




.66118 


46.98167 


8.69918 


8.69849 


80.8647 




.69066 


49.21260 


9.82066 


8.96266 


88.0698 




.62992 


62.49888 


9.94192 


4.22684 


86.2740 




.66929 


66.77417 


10.66829 


4.49102 


87.4786 




.70866 


69.06600 


11.18466 


4.76520 


89.6882 




.74808 


62.88688 


11.80608 


6.01937 


41.8878 




.78740 


66.61667 


12.42740 


6.28866 


44.0924 




.82677 


68.89760 


18.04877 


6.64773 


46.2971 


22 


.86614 


72.17888 


18.67014 


6.81191 


48.6017 


28 


.90661 


76.46917 


14.29161 


6.07608 


60.7068 


24 


.94488 


78.74000 


14.91288 


6.84026 


62.9109 


26 


.98426 


82.02088 


16.68425 


6.60444 


66.1166 


26 


l.<a862 


86.80167 


16.16662 


6.86862 


67.8202 


27 


1.06299 


88.68260 


16.77699 


7.18280 


69.6248 


28 


1.10286 


91.86888 


17.89886 


7.89697 


61.7294 


29 


1.14178 


96.14417 


18.01978 


7.66116 


68.9840 


80 


1 18110 


98.42600 


18.64110 


7.92588 


66.1887 


81 


1.22047 


101.70688 


19.26247 


8.18961 


68.8488 


82 


1.26984 


104.98667 


19.88884 


8.4686R 


70.6479 


88 


1.29921 


108.26760 


20.60621 


8.71786 


72.7626 


84 


1.88868 


111.64888 


21.12668 


8.98204 


74.9672 


86 


1.87796 


114.82917 


21.74795 


9.24622 


77.1618 


86 


1.41782 


118.11000 


22.86982 


9.61089 


79.8664 


87 


1.46669 


121.89088 


22.99069 


9.77467 


81.6710 


88 


1.49606 


124.67167 


28.61206 


10.08875 


88.7766 


89 


1.68648 


127.96260 


24.28848 


10.80298 


86.9808 


40 


1.67480 


131.28880 


24.86480 


10.66710 


88.1849 


41 


1.61417 


184.61417 


26.47617 


10.88128 


90.8896 


42 


1.66864 


187.79600 


26.09764 


11.09646 


92.6941 


48 


1.69291 


141.07683 


26.71891 


11.86964 


94.7988 


44 


1.78228 


144.86667 


27.84028 


11.62881 


97.0084 


4^ 


1.77166 


147.68760 


27.96166 


11.88799 


99.2080 


46 


1.81102 


160.91883 


28.68802 


12.16217 


101.4126 


47 


1.86089 


164.19917 


29.20489 


12.41686 


108.6178 


48 


1.88976 


167.48000 


29.82676 


12.68062 


106.8219 


49 


1.92918 


160.76083 


80.44718 


12.94470 


108.0266 


60 


1.96860 


164.04167 


81.06860 


18.20888 


110.2811 


100 


8 98700 


828.08884 


62.18700 


26.41776 


220.4622 
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TABLE No. V 

VARIATION OF VELOCITY WITH ALTITUDE 

(DURING THE DAY) 



Elevation 


VdodtiflB in mflfls per hoar 




5 


10 


15 


20 


25 


500 feet 


7 


15 


21 


28 


S5 


1000 feet 


8 


18 


26 


84 


48 


2000 feet 


8 


18 


28 


87 


47 


8000 feet 


8 


18 


29 


40 


49 


4000 feet 


10 


10 


29 


40 


50 


5000 feet 


18 


20 


29 


40 


50 



TABLE No. VI 

VARIATION OF DIRECTION OF WIND AND ALTITUDE 
Upper r^gioii winds vbjcj^ in direction from those near the earth's surface. 
The amount of deviation is given approximately in the tabulation: 





Deviation to 




Elevation 


right in 
decrees 


Directions 


Surface 





N 


E 


S 


w 


500 feet 


5 


NHE 


EHE 


EHS 


WHW 
WbyN 


1000 feet 


10 


NbyE 


EbyS 


SbyW 


2000 feet 


16 


NbyEHE 


EbySHS 
EbyS^S 


SbyWHW 


WbyNHN 


8000 feet 
4000 feet 


19 
20 


N^««E 


SbyW.JiW 


5000 feet 


21 


NNE 


ESE 


ssw 


WNW 
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TABLE No. VII 
COMPASS POINTS AND THEIR EQUIVALENTS 



00 
2 49 
6 88 
8 26 

11 16 
U 04 
16 68 
19 41 



88 46 

86 84 

89 28 
42 11 

46 00 

47 49 

60 88 

68 26 

66 16 

69 04 

61 68 
64 41 

67 80 

70 19 
78 08 
76 66 

78 46 
81 84 
84 28 

87 11 



POIMTB. 



NbyE 
NbyEJ^E 
NbyEHE 
NbjEKE 



NEbyN 
NE«N 
NEHN 
NBHN 



NBbyB _ 
NEbyEK^ 
NEbjEHE 
NBbyEKr 

ENS 

ENEKB 

ENEHE 

eneKb 

EbyN 
E9<N 
EHN 
EMN 



90 00 
92 49 
96 88 
98 26 

101 16 
104 04 
106 68 
109 41 

112 80 
116 19 
118 08 
120 66 

128 46 
126 84 

129 28 
182 11 

186 00 

187 49 
140 88 

148 26 

146 16 

149 04 
161 68 
164 41 

167 80 
160 19 

168 08 
166 66 

168 46 
171 84 
174 28 
177 11 



SEbyEI^E 
SEbyEVjB 
SEbyEHE 



Points. 



SbyEWlB 
SbyEHB 
SbjEKE 



ISO 00 
182 49 

186 88 
188 26 

191 16 
194 04 
196*68 
199 41 

202 80 
206 19 
208 08 
210 66 

218 46 
216 84 

219 28 
222 11 

226 00 

227 49 
280 88 

288 26 

286 16 

289 04 
241 68 
244 41 

247 80 

260 19 
268 08 

266 66 

268 46 

261 84 
264 28 

267 11 



Ponm. 



SbyW 
SbyWJ<W 
SbyWHW 
SbjWXW 



SWbyW _ 
SWbyWM'W 
SWbyWHW 
SWbyWXW 




270 00 
272 49 
276 88 
278 26 

281 16 
284 04 
286 68 
289 41 

292 80 
296 19 
298 08 
800 66 

808 46 
806 84 

809 28 
812 11 

816 00 

817 49 
820 88 

828 26 

826 16 

829 04 
881 68 
884 41 

887 80 
840 19 
848 08 
846 66 

848 46 
361 84 
864 28 
867 11 




Ponm. 



WbjN 
WNWJ^W 
WNWHW 
WNWJiW 

WNW 

NWbyWKW 

NWbyWHW 
NWbjWjiW 

NWbyW 
NWMW 
NWHW 
NWHW 




NWbrN 
NNW«W 
NNW8W 
NNWjJw 

NNW 

NbyWI<W 
NbyWHW 
NbyW^W 



Table showing the eqidvalent valve In degrees of eadi fraedonal diTialon of the 
compass to the nearest minute of are: 

H point equals l** 24' 

H point equals 2« 49^ 

H point equals 4* IS' 

H point equals 6* 88^ 

H point equals r» 02^ 

H. point equals 8* 26' 

H point equals 9'* 61' 
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DKia wHtti*a 



r>ACKIN9 SHEET 
CURTkSS AEftOF^LANE AND WOTOfl COAPOn^TrON 




am*! BOX ^^"'p^^{So^.a>lj "^ 



111 



Uosoplflttt eoakvttt with tolti« iratp « 40tt«r« to «»gls paatl 

So<3lt«t tol^e I" X 1" hMH. hd. conplftts vttb tint* 4- <rntt«ri 

Cl0Tia piBfl A oattarB iji mait' cftbi« t«mlnbla 

Cabl» ftt,taeh*d to uaa^-viaa of wui. vppar p«ua«l, ft 

tamboflltlt baiTffl on «Dd of «ach 

Tront ftBd 1 ra^r wing hinetH. pin vltli t&p«r jflna oa ■&£li 

panel « pfenal 

floltn Tlth nuts A eott«ra for win^ joAvt HD«k*t on tiah 

Xyflbolt, ola-riv pLa and oAltsr on Io««ir aid* «f «a«h 

nppar pajieJ.. 

lllvTsa pullf7 »B9ft!^l«a on "U* bolt, Z outu, timah#ra 

*Ad D'SttcrB. 

iii.l«ron odiotrol Tlar* witi] turnlincU* on oae «nd and 
ol^TlB on Qthar, 



LDV^ WIN? £U£La ISCXUCIJtns 

Coomlato aoekttB with bQlt«« suts * ftottvrp on *aoh v 

Saokat bolt a ^ z 4^ Hex* Iid« aomfiattff vlth iya%m A o^tttrv 

Cl«via plna with cottera on irpper Bid« of *aeli lo*«r pi«*l 

Front A 1 raar wijig Jila^ plsfl Tlth taptr pl<ift on ^a^ih 

p«iiel* 

Eolta» Tltb cctt*r pine on miA«r*14« of lovtT pan«l In 

wing ttLd olipa 

E7#t>olt, elv^lB pin and cotter on iipptf *13* of va^h 

ipTgr penal > 



EORIiOSTAL ij ?A3IH: Eft 'COLLETS ff I IPH: luar 

"U" holt l-lG" I j" with nut a d cott^ra lor Tartie^l «tabii, 

Eloi^e plni In hln^a 

Cl»Tla plna wltls {Settttrs In wlra tttnttipAlm on ^ppex fti ffa 

Bolta, nut* * oottern for r*i*r etabilliar brac*8 

"U" bolta^ nuts iJiJ gQttara for f^aat atai?t]l»ar hraoee 



Hlngfl piflH and gcLteffl tn ruadar bin 



lire !■ with tiu-n^'Ji'iJclee [:qnplet«_ &tt»chad 



ELSVAtOES CarCFLST3 WTHt 

Urea "Hltb Qontrol i^laTlJi fitt&ic}:ed to a«a>r 

Upper all*roaa iti^h jj JiIt'c* p1ii« and oottears 

Brsoa iriras ulth tiirabiiQltlBa oottupiet^^ wlrta. 

BoaJEBtB with boltft^ Kuta j, pottare for ailaroa oorniaotlns 



Fig. No. 22 
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MTB SHiPMQ PACKING SHETT 






















U.M....IM..** ... 


r 


MaM.*MMmM 




lUMl BOX 


— 1 •— '" OoTt.B.] 




CMMVMIOfWOrBtn: 
VOUMW 


WOOHI* 


UlPTO 
















Mi - 


rr 


M«MC or PAiir 




8 
2 

} 

1 

i ■ 
4 


ASSBIBZil PASSa: 
Wliag vtrats 

StaSilisM brM«« 

B«U«r operating brao«« vith 8 bolts, vats A odtt«r« 
■lomtor oporatlas brao«« with 8 bolts, auto A dottoro 
ting Moto wltb 4 BKst oabloo with tvxnbiioklos oo^ploto 
Alloron ooatrol brsooo. 


— — ~ 
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PACKING SHEET 
CURTISS AEROPLANE AND MOTOR CORPORATION 



J.c,,« ' n,-». 



goooi 



»«««i»«« BOX 



|0<Dinb«B*L 



illSi ~ 



WAMB OP PART 



rDSBlAQS COIffLin, BQUIFPBD WIZH SUIL STICK COBTROK 
IBOLDSIHDt 

Motor lo. OZ-^ Amy Designation SO 
PropeAcr Shaft eap xmt and 1 loclc vira 
Kdianst pipa oaa aorava and look naahera in oylinAara 
Xaathar nagneto oorar 
Set motor toola (aaa Sheet A) 
Ingine hood 

Blkht exhauat manifold (four eylindared) and uaffler 
Left axfaauat manifold (four cylinder ed) and nnffler 
Drift wires at engine plate with tnmbuoklea oomplete 
Oaa tank gauge 

Wirea attaohed at steel oross member, with tumhuokles 
with oleris pins and oottera 



1 
1 
16 

1 
1 
1 
1- 
1 
4 
1 
2 
complete 



Bolta, nnta and oottera for faaelage wing poat in sookets 
Cleria pina and oottera at wing hinge olipa 
Drift wirea at engine aeotion with tnrnbuoklea, oomplete 
;h oleria pina and oottera in eaoh tnrnhnokla right and 
left npper and lower eloTator wirea right and left 
mdder oontrol wirea 
Seat oaahiona 
Safety belta 
PTrane fire eKtizLgoiSher 
Oround wire switch in eaoh oockpit 
Oaa outoff in eaoh oookpit 
Throttle oontrol in eaoh oookpit 

Tool roll in tool box in rear of pilot seat (aee sheet 
S et Oeneral Arrangeiaant Bine Printa» 



THB FQLLOWIJia IBSTRUICBHTS IISTALLSD OB fiBAB 
TaohMMter 
Oil Gange 

Daah lighta and 1 light switoh (1 button) 
J lir ohoke 
Atodliary Air oontrol 
Braoket for oompaas 
Water thermometer 
Dry oell Iioldera 
ibip board 
Aneroid 
Clock 



THB 70LL0IIBG IBSTBUHBBTS IBSTAUBD OB KIQBT lASHt 
Oil gauge 

Daah light and 1 Ught awitoh (1 button) 
Bracket for eompaaa 
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OATS aMIPPSO 



PACKING 8HEET 
CURTISS AEROPLANE AND MOIOR CORPORATION 



VMcUe* BOX I -" |"^'^' ^|oovt.B>i4 

WCiOHTS 



toooi 



NAM* OF PAMT 



itop d«ak 

luta and iniSlMrs for «t»blliB«r ftont "U" bolt* 

■ut« and oottwa far rear stabiliser bolta 

luta and oottara oo *I7* bolta for frpnt atabillsar braaa 

fail akld 

Bolt, nttt and eottar for raar tall elcld aookat 



UflDOO OBAB CGMFLSZB WIIH: 

Oablaa vlth tumbooklaa oonplota attaobal 

Axle oollara with bolta, nuta and oottara 

Bronia vatfhara. 

landing gear whaala wltb tiraa and tubaa 

landing gear bolta, nuta, imahara and oottara 

Bag of apare parte 

Dry oella 

Propallar Bo. Army Deaignation 80 

ooMpleta with bnb. look aaabera. nata and oottara 



nom 8B0IIOB COHFLBSS ¥IIH: 

Poat aookat a and 

Bolta i" X f has* hd, oomplata with nuta and oottara 

Ifufflar braoa attaehad ^ 



Xnglxia aaotion atruta. 
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PACKINOSHKET 

THE CURTISS AEROPLANE CO. 



BOX I =r-|-=£ p 



ill -= 



N«MK or PART 



TOOL ROLL CONTAINING THE FOLLOWING TOOLS: 

iymfflBM Tools 

• iMh conMoatloa adJoitaUa pUMi 
III 

• b 
Oh 

HtackOoUCUMt 
HteekMvehlMl 
OotUr ptai astnotor 

• tadk round mooth cut >!• 

• tack Hot eat aio with kaadte MO. 1 

• iMh throo iqaBrk oU mtapor fllo witb hoftAo Na 1 



Mt s 96 I>oablo oDd WNBck 
t-U z H DooMo ond WroBOh 
H X 96 DooMo ond WNfBdk 

• tmHk odJutaUo vronoh 

• tackoeNvdrlYor 
Csrimroiior jot "o^at vrtoflh 
MagBolo wniidl 



iBtoko polk rod wniidl 



Tliniot boBring lodK not vronoh 
Cnak diaft nut wTOMlL 



% fltnlght ooekot vron^h 

Vi stnOght Jaw opoa olid vronch 



Fig. No. 26 
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PACKING SHEET 

THE CURTISS AEROPLANE CO. 



CONTRACT MOu— J f*yT ft^fr . 



miiU 



BOX 






40IM 

40tt-T 
414S-1 
414M 

4167-4 
4167'<40 
417*4 
41TM 
417B-4I 
4344-1 
4260-t 
42»0-liL 



437t-l 
4378-1 
437S4 
437»-t 
45lf-* 



464M1 



6sn.i 

6577-9 



»A« IPIBB riBM MM VOUMIWSl 



WlaghlBcftpiB 



Bfdt, tan TUk kM. ML 



■iMar «ii« ir u Oa. 



Fig. No. 27 
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MEMO 
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MEMO 
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